The Sunrise Balloon-Borne Stratospheric Solar Observatory
The central aim of the Sunrise project is to understand the structure and dynamics of the magnetic field in the solar atmosphere. The magnetic field is the source of solar activity, controls the space environment of the Earth and causes the variability of solar irradiance, which may be a significant driver of long-term changes of the terrestrial climate. Interacting with the convective plasma flow, the magnetic field in the solar photosphere develops intense field concentrations on scales below 100 km, which are crucial for the dynamics and energetics of the whole solar atmosphere. These spatial scales cannot be studied systematically from the ground because of image distortions due to atmospheric turbulence. The balloon-borne Sunrise telescope has, for the first time, provided measurements of the magnetic structure of the solar atmosphere on its intrinsic spatial and temporal scales. The book gives an overview about the instrumentation and the successful flight in 2009.
Contents
The Sunrise Mission. 
Fields of interest
Extraterrestrial Physics, Space Sciences; Meteorology/Climatology; Aerospace Technology and Astronautics
Target groups
Research P. Blanchard, Unviversität Heidelberg, Germany; D. Volchenkov, University of Bielefeld, Germany
Random Walks and Diffusions on Graphs and Databases

An Introduction
Most networks and databases that humans have to deal with contain large, albeit finite number of units. Their structure, for maintaining functional consistency of the components, is essentially not random and calls for a precise quantitative description of relations between nodes (or data units) and all network components. This book is an introduction, for both graduate students and newcomers to the field, to the theory of graphs and random walks on such graphs. The methods based on random walks and diffusions for exploring the structure of finite connected graphs and databases are reviewed (Markov chain analysis). This provides the necessary basis for consistently discussing a number of applications such diverse as electric resistance networks, estimation of land prices, urban planning, linguistic databases, music, and gene expression regulatory networks. 9 < H T M E P B = j j e b i j > 
Features
From the Cosmos to Quarks
Basic Concepts in Physics
This book, using a novel combination of historical and conceptual approaches, gives an accessible and eminently readable introduction to the main ideas of modern physics. The first five chapters are devoted to classical physics, from planetary motion to special relativity, always keeping in mind its relevance to questions of contemporary interest. The next six chapters deal mainly with newer developments in physics, from quantum theory and general relativity to grand unified theories, and the book concludes by discussing the role of physics in living systems. A minimal mathematical background is required of the reader, but technicalities are avoided as far as possible; thus complex calculations are omitted so long as the essential ideas remain clear.
Features
7 A clear, concise and beautifully written presentation of modern physics 7 Readers will not only learn physics, they will learn to enjoy it Self-contained and comprehensive 7 History, concepts and formal treatment go hand-in-hand 7 Suppresses mathematical technicalities in favor of a wide scope of topics 7 Suited for class use, particularly revision, but also ideal for "lone explorers" and other newcomers to physics 
Contents
Fine Structure of Solar Radio Bursts
The study of the fine structure of solar radio emissions is key to understanding plasma processes in the solar corona. It remains a reliable means for both diagnosing the corona and verifying the results of laboratory plasma experiments on wave-wave and wave-particle interactions. This monograph provides a comprehensive review of the fine structure of solar radio bursts. Based on the diversity of experimental data resulting from the progress made in observational techniques, the validity of various theoretical models is reexamined. The book serves as an up-to-date reference work for all researchers in this field. 
Fields of interest
Extraterrestrial Physics, Space Sciences; Astronomy, Observations and Techniques; Astrophysics and Astroparticles
Target groups
Research
Encyclopedia of Sustainability Science and Technology
Editor-in-chief: R. A. Meyers, RAMTECH Ltd., Larkspur, CA, USA Sustainability in environmental usage refers to the potential longevity of vital human ecological support systems, such as the planet's climate system, systems of agriculture, industry, forestry, fisheries and the ocean, and fresh water, together with the impact of human communities, transportation systems, and the built environment in general on these natural services.
Fields of interest
Physics, general; Engineering, general; Chemistry/ Food Science, general
Target groups
Professional/practitioner 
Generalized Lorenz-Mie Theories
The Lorenz-Mie theory, describing the interaction between a homogeneous sphere and an electromagnetic plane wave, is likely to be one of the most famous theories in light scattering. But, with the advent of lasers and their increasing development in various fields, it has become too old-fashioned to meet most of the modern requisites. The book deals with generalized Lorenz-Mie theories when the illuminating beam is an electromagnetic arbitrary shaped beam, relying on the method of separation of variables. A particular emphasis is stressed on the case of the homogeneous sphere but other regular particles are considered too. An extensive discussion of the methods available to the evaluation of beam shape coefficients describing the illuminating beam is provided, and several methods are discussed. 
Phase Transitions in Two-Dimensional Complex Plasmas
The two experimental studies reported in this thesis contribute important new knowledge about phase transitions in two-dimensional complex plasmas: in one case a determination of the coupling parameter (ratio of mean potential to mean kinetic energy of the particles in an ensemble), and in the other a detailed characterization of the non-equilibrium recrystallization of a two-dimensional system. The latter results are used to establish the connection between structural order parameters and the kinetic energy, which in turn gives novel insights into the underlying physical processes determining the two-dimensional phase transition. 
Features
Advances in Soft Matter Mechanics
"Advances in Soft Matter Mechanics" is a compilation and selection of recent works in soft matter mechanics by a group of active researchers in the field. The main objectives of this book are first to disseminate the latest developments in soft matter mechanics in the field of applied and computational mechanics, and second to introduce soft matter mechanics as a sub-discipline of soft matter physics. As an important branch of soft matter physics, soft matter mechanics has developed rapidly in recent years. A number of the novel approaches discussed in this book are unique, such as the coarse grained finite element method for modeling colloidal adhesion, entropic elasticity, meshfree simulations of liquid crystal elastomers, simulations of DNA, etc.
Features
7 Covers the latest developments in soft matter mechanics and physics from the perspective of applied and computational mechanics 7 Adopts an interdisciplinary synergy, a multiscale paradigm, and computational approach 7 Includes a selection of recent works in soft matter mechanics by a group of active researchers in the field 7 Discusses the application of soft matter mechanics on engineering problems 
Contents
Relativistic Many-Body Theory
A New Field-Theoretical Approach
This book gives a comprehensive account of relativistic many-body perturbation theory, based upon field theory. After some introductory chapters about time-independent and time dependent many-body perturbation theory (MBPT), the standard techniques of S-matrix and Green's functions are reviewed. Next, the newly introduced covariant-evolution-operator method is described, which can be used, like the S-matrix method, for calculations in quantum electrodynamics (QED). Unlike the S-matrix method, this has a structure that is similar to that of MBPT and therefore can serve as basis for a unified theory. Such an approach is developed in the final chapters, and its equivalence to the Bethe-Salpeter equation is demonstrated. Possible applications are discussed and numerical illustrations given.
Features
7 Describes for the first time relativistic manybody perturbation theory, rigorously based upon field theory 7 Provides a unified account of quantum electrodynamics and many-body perturbation theory 7 Synthesizes the techniques of many-body perturbation theory and quantum field theory 
Pulsation of the Sun and Stars
This volume of lecture notes brings together the knowledge on pulsations of the Sun and the stars, with a particular emphasis on recent observations and modelling, and on the influence of pulsations of other physical processes. The book begins with an extensive introduction to helioseismology. The solar cycle and gravity modes are discussed before the focus is widened from helioseismology to asteroseismology which is detailed in a series of specific chapters. Based on courses given at a graduate school, these tutorial lecture notes will be of interest and useful to a rather broad audience of scientists and students. 
Beam-Wave Interaction in Periodic and Quasi-Periodic Structures
The main theme of this book is the interaction of electrons with electromagnetic waves in the presence of periodic and quasi-periodic structures in vacuum, in view of applications in the design and operation of particle accelerators. The first part of the book is concerned with the textbook-like presentation of the basic material, in particular reviewing elementary electromagnetic phenomena and electron dynamics. The second part of the book describes the current models for beam-wave interactions with periodic and quasi-periodic structures. This is the basis for introducing, in the last part of the book, a number of particle and radiation sources that rest on these principles, in particular the free-electron laser, wake-field acceleration schemes and a number of other advanced particle accelerator concepts.
Features
7 Provides the reader with a self-contained and detailed introduction to the field 7 Contains many end-of-chapter exercises 7 Refers the reader to the relevant literature whenever new concepts are already supported by experiment.
Contents
Introduction. 
Laser Wakefield Electron Acceleration
A Novel Approach Employing Supersonic Microjets and Few-CycleLaser Pulses
This thesis covers the few-cycle laser-driven acceleration of electrons in a laser-generated plasma. This so-called laser wakefield acceleration (LWFA) relies on strongly driven plasma waves for the generation of accelerating gradients in the range of several 100 GV/m, a value four orders of magnitude larger than that attainable by conventional accelerators. This thesis demonstrates that laser pulses with an ultrashort duration of 8 fs and a peak power of 6 TW allow the production of electron energies up to 50 MeV via LWFA. The special properties of laser accelerated electron pulses, namely the ultrashort pulse duration, the high brilliance, and the high charge density, open up new possibilities in many applications of these electron beams. 
Features
Single Photon Imaging
The acquisition and interpretation of images is a central capability in almost all scientific and technological domains. In particular, the acquisition of electromagnetic radiation, in the form of visible light, UV, infrared, X-ray, etc. is of enormous practical importance. The ultimate sensitivity in electronic imaging is the detection of individual photons. With this book, the first comprehensive review of all aspects of single-photon electronic imaging has been created. Topics include theoretical basics, semiconductor fabrication, singlephoton detection principles, imager design and applications of different spectral domains. Today, the solid-state fabrication capabilities for several types of image sensors has advanced to a point, where uncoooled single-photon electronic imaging will soon become a consumer product. 
Features
